Spinal cord metabolic changes in murine retrovirus-induced motor neuron disease.
Decreased cerebrospinal fluid concentrations of cyclic nucleotides in human motor neuron disease and decreased spinal cord concentrations of cyclic nucleotides in murine (Wobbler) motor neuron disease suggest that an abnormality in cyclic nucleotide metabolism may play a role in motor neuron degeneration. Retroviruses cause decreased cellular levels of cyclic nucleotides in infected cells. We induced a motor neuron degeneration with a neurotropic retrovirus, but not with a non-neurotropic retrovirus. In paralyzed mice, mean cAMP was decreased 21% in posterior horn segments and 34% in anterior horn segments compared to controls. The proportion of spinal cord phosphorylase a decreased 24% in paralyzed mice compared to controls. The content of cGMP decreased 48% in the cerebellum and 25% in both anterior and posterior horn segments of the spinal cords of paralyzed mice compared to controls. White matter content of these chemicals did not decrease in the posterior column of affected animals. Spinal cord content of ATP increased 20-22% in all three compartments, but the spinal cord content of phosphocreatine increased dramatically in white matter (46%), posterior horn gray matter (69%), and anterior horn gray matter (103%) compared to controls. Changes in high-energy phosphate intermediate and cyclic nucleotide metabolites occurred only in topographical regions showing neuronal and astrocyte pathological changes, but did not occur in the cerebral cortex.